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"DIFFERENTIATING ACUTE MYOCORDIAL INFARCTION FROM OTHER ECG 
ABNORMALITIES" and hereby incorporated by reference. 

ACUTE MYOCARDIAL DETECTION 

[0001] The detection of acute Mis using ECGs is standard practice. The problem 

is that current approaches give poor performance. The performance Is especially 
poor for patients with other anomalies such as LVH or conduction defects. The 
work included here encompasses new methods used in detecting acute Mis. 
Focus is on areas where current algorithms are deficient. 

[0002] Figure 1 is a flow diagram illustrating the processing of the detect AMI 

component in one embodiment. In decision block 101, if excluding conditions are 
present in the patient, then the component returns an indication that AMI cannot 
be detected, else the component continues at block 102. In block 102, the 
component analyzes the ECG data to determine whether the ST deviation is 
benign. The ST deviation may be benign because of benign early repolarization 
or diffuse benign ST deviation. Because the component identifies benign ST 
deviation at this point, the algorithm for detecting AMI need not account for the 
presence of benign ST deviation. In decision block 103, if the ST deviation is 
benign, then the component returns an indication that no AMI has been detected, 
else the component continues at block 104. In block 104, the component 
establishes various pathological thresholds based on gender, race, age, 
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confounding conditions, and so on. These thresholds are used when generating 
a score indicating the presence of AMI. In decision block 105, if any confounding 
conditions are present in the patient, then the component continues at block 106, 
else the component continues at block 107. In block 106, the component 
normalizes the ECG data to account for the deviations resulting from the 
confounding conditions. The confounding conditions may include LVH, RVH, 
LBBB, RBBB, and LAFB. For example, a certain blockage may result in ischemia 
whose effect on the ECG can be removed. In block 107, the component applies a 
pattern analysis to the ECG data. The pattern analysis identifies whether there 
are certain patterns among multiple leads that would indicate the presence of an 
AMI. In decision block 108, if AMI is detected, then the component returns an 
indication that AMI is present, else the component continues at block 109. In 
block 109, the component generates an AMI score. In decision block 110, if the 
AMI score indicates the presence of an AMI, then the component returns an 
indication that AMI is present, else the component returns an indication that no 
AMI is present. 

[0003] Figure 2 is a flow diagram illustrating the processing of the generate AMI 

score in one embodiment. In block 201 , the component generates a base AMI 
score. The base AMI score is based on a ratio of ST elevation and depression to 
a threshold value. In blocks 202-206, the component adjusts the base AMI score 
to account for evidence that may tend indicate the presence or absence of an 
AMI, which tend to affect the detection of borderline AMI. In block 202, the 
component evaluates corroborative ST patterns and increases the AMI score 
accordingly. For example, if the ST deviation is a pathological, then the 
component may increase the base score when ST elevation is present in VI or V4. 
In block 203, the component evaluates STT morphology and adjusts the AMI 
score. The STT morphology may increase or deaease the AMI score based on 
shape, concavity, and slope of the STT data. In block 204, the component 
evaluates T-wave points and adjusts AMI score. In block 205, the component 
evaluates the ratio of R/S in relation to the ST ratio and adjusts the AMI score. In 
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block 206, the component evaluates the presence of an OMI and decreases the 
AMI score. The component than returns an indication of the AMI score. 
[0004] The AMI system outputs a statement that indicates that AMI is present, 

probably present, probably not present, or not present. 

OLD MYOCARDIAL INFARCTION 

[0005] Figure 1 is a flow diagram illustrating the processing of the detect OMI 

component in one embodiment. In decision block 101, if the patient has an 
excluding conditions, then the component completes, else the component 
continues at block 102. In block 102, the component detects confounding 
conditions in the patient. These confounding conditions may include LVH, RVH, 
LBBB, RBBB, and LAFB. The component identifies characteristics that look like 
these confounding conditions that may impact the OMI detection. In block 103, 
the component adjusts to account for the detected confounding conditions. The 
component may inhibit criteria that may not be reliable because of the 
confounding conditions and may normalize ECG to remove the effects of the 
confounding conditions. In blocks 104-107, the component implements gender- 
specific algorithms to detect OMI. In block 104, the component identifies focal 
and regional abnormalities in the patient. A focal abnormality is based on a single 
lead, while a regional abnormality is based on multiple leads. Abnormalities that 
occur during the polarization and repolarization are both identified. In block 105, 
the component evaluates composite abnormalities. The evaluation is based on 
comparing abnomnalities detected from analysis of both regional depolarization 
and repolarization, both focal depolarization and regional depolarization, and 
focal depolarization and repolarization. In block 106, the component evaluates 
composite abnormalities. The composite abnormalities are regional 
depolarization abnormalities and focal depolarization abnormalities. In block 107, 
the component adds the points resulting from the evaluations. The component 
adjusts the points to account for correlation between the points. In decision block 
108, if the total points is greater than or equal to an OMI threshold, then the 
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component returns an indication that OMI is present, else the component returns 
an indication that OMI is not present. 

[0006] Figure 2 is a flow diagram illustrating the processing of the identify 

abnormalities component in one embodiment. In block 201, the component 
identifies focal repolarization abnormalities. In block 202, the component 
identifies regional repolarization abnormalities. In block 203, the component 
identifies focal depolarization abnormalities. In block 204, the component 
identifies regional depolarization abnormalities and then completes. 

[0007] Figure 3 is a flow diagram illustrating the processing of the evaluate 

composite abnormalities component in one embodiment. In block 301, the 
component evaluates the regional depolarization abnormalities taking into 
consideration the regional repolarization abnormalities. In block 302, the 
component evaluates the focal depolarization taking into consideration the 
regional repolarization abnormalities. In block 303, the component evaluates 
focal depolarization abnormalities taking into consideration the focal 
repolarization abnormalities. The component then completes. 

[0008] Figure 4 is a flow diagram illustrating processing of the evaluate non- 

composite abnormalities component in one embodiment. In block 401, the 
component evaluates regional depolarization abnormalities. In block 402, the 
component evaluates focal depolarization abnormalities. The component then 
completes. 

[0009] Figure 5 is a flow diagram illustrating the processing of the size and locate 

Ml component In one embodiment. In block 501, the component identifies the 
focal and regional abnormalities. In block 502, the component maps the 
depolarization abnormalities and the depolarization and repolarization 
abnormalities into segments of the left ventricle. In block 503, the component 
quantifies the amount of infarction in each segment. The amount in each segment 
can either be zero, three, or six percent. In block 504, the component classifies 
the size of the infarction based on the sum of the amounts. For example, a small 
infarction is between 3 and 15%, a medium infarction is between 6 and 25%, and 
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a large infarction is greater than 25%. In block 505, the component evaluates the 
distribution of the contribution. This information is used by the AMI detection 
component to detemiine the effect of the OMI on the AMI. In block 506, the 
component specifies of the locations of the OMI. The component then completes. 
[0010] Figure 7 is a flow diagram illustrating processing of the overall detect Ml 

component in one embodiment. In block 701, the component detects OMI. In 
block 702, the component detects AMI. The detection of the AMI uses information 
provided by the detection of OMI. In decision block 307, if the AMI location 
equals an OMI location, then the component continues at block 704, else the 
component completes. In block 704, the component inhibits the OMI points that 
resulted from the AMI location. In block 705, the component reevaluates the OMI 
results based on the inhibited points. The component then completes. 
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